Comparison of equilibrium and disequilibrium assay conditions for ergocalciferol, cholecalciferol and their major metabolites.
The comparison of equilibrium and disequilibrium assay conditions for ergocalciferol, cholecalciferol and their major metabolites were investigated to evaluate: (1) optimization of sensitivity (2) crossreactivity of these compounds in their respective assays and (3) side chain steric requirements of the vitamin D molecule for optimum binding to the calciferol binding protein or bovine thymus receptor. Disequilibrium assay conditions improved assay sensitivity 30-fold for the calciferol assay and approx 3-fold for metabolites in the 25-hydroxycalciferol and 1,25-dihydroxycalciferol assays. Ergocalciferol compounds were uniformly less efficient in their association with the proteins tested than were their cholecalciferol counterparts, with one exception. In the calciferol assay, cholecalciferol had greater affinity for the the calciferol binding protein than did ergocalciferol. In the 25-hydroxycalciferol assay affinity for the calciferol binding protein was 25-hydroxycholecalciferol = 24,25-dihydroxycholecalciferol greater than 25-hydroxyergocalciferol greater than 25S,26-dihydroxycholecalciferol greater than 24,25-dihydroxyergocalciferol greater than 25,26-dihydroxyergocalciferol. In the assay for 1,25-dihydroxycalciferol, bovine thymus receptor recognized 1,25-dihydroxyergocalciferol and 1,25-dihydroxycholecalciferol equally. From the forthcoming data it appears that hydroxyl and/or methyl groups on the calciferol side chain alter the ability of these physiological compounds to associate with the calciferol binding protein.